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Abstract. Research has been to reveal the changes that take place in water chemistry related 
to the life of phytoplankton in a growing fishpond of carp species during 2011. Lower values of 
temperature, in the spring 11.65±0.890C, less amount of organic matter 5.17±0.13 mgO2/l , dissolved 
oxygen 7.13±0.2 mg/l , oxygen saturation level of 72%  indicates high percentages of diatoms 56,86% 
and Cyanophyceae 35.53% and lower by Chlorophyceae 13.73%. Ratio changes in summer where 
have it significant proportion the Chlorophyceae species: 44.71%, decreases that of the diatoms 20% 
and appear Euglenophyceaele (8.21%). Euglena viridis, Trachelomonas sp., that denote the beginning 
of accumulation of organic matter not degraded, fact resulted from the ratio of CCOMn/ dissolved 
oxygen lower (51%) than that received in the previous season 72%. The values of physical - chemical 
study compared by two methods for the classification of water after Order 161/2006 and Index Water 
Quality, enclose water quality in both cases in mesoprobic zone and after level of water pollution as 
phytoplankton composition obtained by Shannon diversity index: (-1.138) in the spring (-1.685), in the 
summer and (-1.541) in the fall indicates a moderately polluted of water. General characterization of 
the water according to the method proposed by Nancy Gordon (2004) includes water quality: β 
mesoprobic of the Spring season after organic matter content 5.17±0.13 mgO2/l and oligo-mesoprobic 
tending to β after dissolved oxygen:7.13±0.2 mg/l and  β to α  mesosaprobic both summer and autumn 
seasons in terms with amount of organic matter and dissolved oxygen content of water. 
 




After Peterfi St. (1980) physical-chemical analyzes of water provides instant image 
of its characterization, while the phytoplankton reflects the general water condition. 
Between some of physical chemical parameters (Subhabrata Ghosh et al., 2012) of 
water and the presence of phytoplankton there is a close connection, water temperature plays 
an important role in the seasonal dynamics of phytoplankton (Rajeev Sharma et al., 2010), on 
the other hand, changes in organic matter content causes a continuous change in 
phytoplankton species during of one year (Person, 1989; McCornick and Cairns, 1994; Elliott 
et al., 2006), notes that algae can be indicators for assessing water and changes in the aquatic 
environment.  
Early recognition of qualitative and quantitative differences of phytoplankton of each 





MATERIALS AND METHODS 
 
Were made two monthly sampling campaigns samples mixtures, including all 
sections of the pond: mouth supply units, evacuation, edges and middle of the pond. 
Parameters: temperature, dissolved oxygen (electrochemical method with sensor: SR EN 
25814/1999) and pH, were determined in situ at the time of sampling at a depth of 30-50 cm 
below the water mirror, and the bottom of the pond. Chemical parameters have been used 
reference methods corresponding to the current requirements: N-NO2 (STAS 9800-/71, 
spectrophotometric), N-NO3 (2-6 spectrophotometric method-dimethylphenol SR 7890/1), 
chemical oxygen demand using the method STAS 9887/74. 
Determination and identification of phytoplankton was done by sampling methods 
with net phytoplankton, the identification of phytoplankton species using the algae handbook. 
Parameters monitored were classified according to the degree of trophic in: ultraoligotroph, 
oligotrophic, mesotrophic, eutrophic and hypertrophic in relation to the Order 161/2006 and 
WQI, for evidence of concordance between the values obtained to assess fishery water quality 
in terms of the two methods applied, then correlated with phytoplankton species identified 
and used in determining the degree of water pollution by calculating the saprobe index after 
Pantle and Buck (1955). 
 
RESULTS AND DISCUSSIONS 
 
Research has focused changes physical, chemical and biological characteristics of 
water and the pond are populated with cyprinid species, adapted to local ecological: carp, 
Hypophtalmicthys molitrix, Aristihicthys nobilis, Ctenopharingodon idella and crucian carp. 
The results of chemical and physical parameters followed in the investigated period are found 
in Table 1.  
Amplitude values of temperature on the three seasons is extremely varied, so the 
average values of the spring season 11.65±0.89oC, are replaced by high value in the summer 
23.91±0.33oC, and later the values decrease with passing of in the autumn season 
19.94±0.77oC. This curve of temperature values which ends with annual average of 
18.50±1.54oC, leading to very significant differences between seasons (***P<0.001) of 
statistical point of view. The thermal regime is strictly dependent on the depth of ponds and 
water flow speed, slow, considering that is a growing pond of species of carp. 
pH fluctuations during the year although present, are not large  such that  not found 
significant differences  of statistical point of view (ns P>0.05) between the three seasons, 
seasonal average value enclose it in good values to maintain aquatic life: 7.02±0.55 unit pH in 
spring, 7.84±0.57 unit pH in summer and 7.52± 0.63 unit pH in fall. 
Dissolved oxygen. There is constantly fluctuation in the amount of dissolved oxygen 
compared to the three seasons, quantity mainly influenced by water temperature. In this sense 
it is found increased amount of oxygen in the spring season 7.13±0.2 mg/l, strong descending 
trend is found in summer 4.92±0.04 mg/l, with slight recovery in the autumn along with 
decreasing temperature values 5.76±0.12 mg/l. 
According with Order no. 161/2006, depending on saturated oxygen degree into the 
water, the class of quality is III (65% / spring, 57% summer, 62% fall).  
Organic matter enroll in a ascending curve values together with increasing values of 
temperature and increase the process of decomposition of organic matter. The obtained values 
indicate significant differences (***P<0.001) between the values of organic matter 
existing in spring 5.17±0.13 mg/l related to the summer 9.63±0.13 mg/l; with as the slight 
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recovery in the autumn when temperature values at the level water decreases and 
decomposition processes are reduced. In terms of the amount of organic matter in the process 
of decomposition, water feature of quality of class III. 
 
Tab. 1 
The values obtained at chemical and physical parameters studied in spring-summer-autumn seasons 
 
Specification MU Spring Summer  Fall Annual   S Su F 
S - *** P<0.001 
*** 






1.54 F - *** P<0.001 - 






0.63 F - ns  P>0.05 - 















% 65 57 62 62.68 - - - - 
S - *** P<0.001 
*** 






0.30 F - *** P<0.001 - 
CCO/dissolved 
oxygen % 72 51 68 63.66 - - - - 
Su *** P<0.001 - 
*** 








2.6 F *** P<0.001 - - 
S - *** P<0.001 
ns  








0.10 F - *** P<0.001 - 
Legend: S-spring, Su-summer, F-fall, 
 
In terms of the degree of mineralization of water seen in ratio between dissolved 
oxygen and organic matter parameters the values obtained: 72% in spring season indicates a 
good mineralization, 51% summer and 68% in the autumn season shows started to accumulate 
organic matter degraded and showing clear intensification of organic pollution. 
In spring are found the highest value at N-NO3 parameter: 8.16±1.34 mg/l and lowest 
in summer season: 2.86±1.11 mg/l which leads to very significant differences (***P<0.001) 
between the two seasons. The same extremely significant differences (***P<0.001) are found 
between autumn, where the seasonal average value is 5.53±2.6 mg/l and the other two seasons 
studied, spring respectively summer. 
N-NO2 parameter has a reverse trend compared to the nitrates, in the sense that 
maximum values can be found in summer 0.28±0.04 mg/l, dissolved oxygen decreased 
leading to this increase by reducing nitrates. Towards value of summer season we find 
seasonal averages similar of the seasons: spring 0.13±0.07 mg/l, fall 0.13±0.05 mg/l which 
leads to extremely significant differences (***P<0.001) between them and the summer season 
and insignificant (ns P>0.05) between seasons spring vs. fall. In terms of the values obtained 
at this parameter water falling in category III of quality for seasons spring and fall, III/IV for 
the summer season, after Order no. 161/2006. 
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As there is an stronger accumulation of organic matter can notice an increase of 
bacterial loads in the warm season (tab.2), which has led to obtaining significant differences 
between the three-month of the summer season, the curve being ascending (1.660±1.03 
UFC/cm3 water-June: 2.153±0.73 UFC/cm3 water-July and 4.490±2.40 UFC/cm3 water, 
August, with increasing the values of temperature, organic matter decomposition and decrease 
of dissolved oxygen in water (Tab. 2). Gradually growth of bacteria leads to very significant 
differences (***P<0.001) between June and August, July and August and insignificant (ns 
P>0.05) between the first two months of the season.  
Tab. 2 
The values of quantitatively bacteriological examination obtained during the summer 
 
number of colony/ml 
water (10+1, 10+2, 10+3) 
number of colony/ml water 
x dilution 10+1, 10+2, 10+3) 
 
Mean ±Sd 
Jun July  Aug 
Jun July Aug Jun July Aug 
 











UFC/ cm3 water /dilution    Jun July Aug Jun 












1/100 14 22 51 1.400 2.200 5.100 - 2153 - - 
1/1000 3 3 7 3.000 3.000 7.000 - - 4490 - 
UFC = colony forming units;  
Σ = sum by number of 
colony x dilution, 




Water quality according to the Order of 161/2006 and WQI 
 
Quality Index of water WQI/ year 
Factor Weight Quality Index 
Quality class of water after Order 
161/2006/year 
Temperature change 0C 0.10 41- bad temperature is not standardized 
pH (7.52± 0.63 unit pH) 0.11 88- Good II 
Dissolved oxygen mg/l  5.93±0.12 0.17 43- bad III 
Biochemical oxygen demand  8.17±0.13 mgO2//l 0.11 41- bad II 
Nitrates 5.53±2.6 mg//l 0.10 63- Medium III 
 
SCORE: 54 – Medium 
water from category 2  with trend  by 
eutrophication and pass in category 3 
Quality Index of water (WQI)/season Quality class of water after Order 161/2006/season  Factor 
spring summer fall spring summer fall 
Temperature change 0C 67 56 61 - - - 
pH  unit pH) 88 89 90 II II II 
Dissolved oxygen 68 55 61 II III III 
Biochemical oxygen demand 55 35 40 II II II 
Nitrates 56 91 62 III/IV II III 
SCORE 73 65 63 II II/III II/III 
 
Temperature, as physical parameter is not standardized by Order 161/2006, and the 
Water Quality Index (WQI) calculation take into account the differences found at the level 
water in the same season (Tab. 3). Permanent changes that occur at the level water in terms of 
temperature, prints an unstable character, which in terms of Water Quality Index with 41 
points collected characterizes the water as being bad. The same characterization, we find for 
oxygen parameters through the annual average: 5.93±0.12 mg/l dissolved oxygen and, BOD 
8.17±0.13mg dissolved oxygen/l. The degree of oxygen saturation in water depending on 
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which are calculated WQI, is not more than 70% in neither of seasons. Values fit between 
57% in summer and 65% in spring (Tab.1). Annual average is 62.68%, which fits 
the water in third category of quality, 
Through the annual average of nitrates: 5.53±2.6 mg/l, water is considered as being 
by medium category, and through the annual average obtained at pH parameter 7.52±0.63 
unit, which indicates a good water quality. Per the overall water quality is considered medium 
by the score obtained 54, meaning 3rd class after Order no.161/2006. 
The score obtained by seasons indicate: good quality of water in the spring (73 score 
points) and medium quality for the summer season (scoring 65 points) and fall season with 63 
points. In terms of physical-chemical analysis during the three seasons water quality class is 
changing: passing from excellent to good water and overall year through the annual means 
value the water is considered medium. From the obtained value and comparison with 
reference value for each trophic level belonging Order no.161/2006, indicates the second class 
of quality, oligotrophic status, with trend of eutrophication and transfer to a lower class (III) 
that corresponds to mesotrophic status. 
 
          




Fig. 3. Algae ratio in fall season 
 
The share of phytoplankton species vary with temperature in the sense that in spring 
dominated Bacillariophyceae 58% (Fig. 1), Cyanophyceae 24% and Chlorophyceae 14%, for 
the summer season (Fig. 2) high share to be given by the species of Chlorophyceae, with 
44.7%. In the autumn a significant share presents Chlorophyceae species 31.4% (Fig.3), but 
also Bacillariophyceae 33.3%. Indeed, the high temperatures of summer is a favorable 
environment for developing species of Chlorophyceae class, over other classes, there are a 
cycle of algal succession, fact observed by Gudasz (2004). 
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In the spring season, by 51 species identified, the largest share algae belonging to 
Bacillariophyceae phylum, they totaling approximately 56.86% of the total number of algal 
species, among which Coconeis placentula, Cyclotella comta (o-bm), Fragillaria construens 
(o-bm), Navicula cryptocephala (am), Nitzchia sp. (bm), followed by Cynophyta phylum with 
23.53% (Aphanizomenon flos aque – b-a, Mycrocistis aeruginosa (b). Chlorophyceae species 
have a low share in this season 13.73%: Scenedesmus acuminatus Langerheimia genevensis 
bm, Monoraphydium contortum (o-bm), Pediastrum simplex (bm), Kirchneriella obesa..  
Crysophyceae species are poorly represented 3.92%: Chromulina ovalis (bm-o); 
Chrysosphaerella longispina. Number and percentage of Conjugatophyceae taxa is also low: 
1.93%: Cosmarium sp., Closterium gracille. Changes in summer season is not take place only 
in terms of water chemistry but also in terms of phytoplankton diversity by increasing the 
number of 81taxa. It was declining species belonging to Bacillariophyceae phylum 
representing only 20%. It is observed that; decrease the number of diatoms species is done 
simultaneously with decreasing the amount of N-NO3, which average values of spring 
8.16±1.34 mg/, reach only to 2.86±1.11 mg/l in the summer, which is determined by its 
consumption by the phytoplankton and bacteria who consume oxygen from N-NO3 
denitrification when oxygen in the water drop, simultaneously increasing the number of 
species in the class Chlorophyceae sp. 38, which represents a share of 44.71% of the 
dominant species are Chlorella vulgaris Monoraphydium sp., Scenedesmus acuminatus 
(b),Scenedesmus quadricauda  (bm).  Species belonging Cynophyta participate with a lower 
share 14.12%: Microcystis aeruginosa (bm-o), Oscillatoria sp. (bm), Gomphosphaeria sp. 
(bm), Nostoc punctiforme (bm). The share of Euglenophyceae species is by 8.24% 
Trachelomonas hispida (bo), Euglena sp. the same share by Chrysophyceae species. In fall 
season there is a decrease in the number of species (49). It is noted that in terms of taxonomy 
the species belonging to Bacillariophyceae phylum 34.69%, Achantes minutissima (0-bm), 
Amphora ovalis (bm), Cocconeis placentula (o-bm), Cyclotella comta (o-bm), fallowed by 
Chrorococcales with 32.65%; Chlorella vulgaris, Didymocistis planctonica Monoraphydium 
sp (bm), Scenedesmus sp, Tetraëdron caudatum (bm). The Cynophyceae species has a share 
by 10.20%: Phormidium tenue  (b), Anabaena flos-aque (bm), Gleocapsa minuta, 
Gomphosphaeria sp. (bm), Microcystis aeruginosa (bm). 
Nancy Gordon (2004) proposed water quality monitoring used to characterize its 
overall both biological and chemical indicators, taking into account the evolution of indicators 
and quality classes: oxygen and biochemical oxygen consumption values obtained in 3 
seasons and saprobe index values obtained by Pantle and Buck (1955) method (Tab. 4). 
Saprobe index Pantle and Buck got those three seasons caused by the presence of 
phytoplankton indicate a moderate water -beta mesosaprobic studied regardless of season, 2.01 
in spring, 2.25 in summer and 2.29 in autumn. In terms of water content in organic matter 
falls into β mesoprobic category of water in spring season 5.17±0.13mgO2/l and β to α 
mesosaprobic in summer 9.63±0.13 mgO2/l and autumn season 8.46±0.1 mgO2/l. In terms of 
water dissolved oxygen content within the limits of two classes β mesoprobic- β to α 
mesosaprobic in summer 4.92±0.04 mg/l and fall season 5.76±0.12 mg/l and oligo-betasaprobic 
tending to β mesoprobic in spring season 7.13±0.2 mg/l.  
The results obtained by Pantle and Buck shows the mesosaprobic character of water 
throughout the year. In spring value denotes mesosaprobic character of water 2.01 
but with the transition to summer saprobe level increases to 2.25 which includes water class 
II-III quality meaning β to α mesosaprobic., value which is also maintained constant and in 
autumn season 2.29. The water pollution according to the values obtained by Shannon index 
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diversity: -1,138 spring, -1,685 in the summer and -1,541 in the fall indicates moderated 
polluted of water in agreement with the other values obtained.  
Tab. 4 
The water quality after saprobic index, oxidability  (CCOMn) and dissolved oxigen 
 
Saprobe index Oxygen chemical 
consumption 






index S Su Fall L S Su Fall L  S Su Fall 
I oligosaprobic < 1.3 - - - 1 - - - 8 - - - 




- - - 1-2 - - - 8 - - 
II β mesoprobic 1.81 
2.1 
2.01 - - 2-6 5.17 
±0.13 
- - 6 
7.13 
±0.2 















III α – 
mesosaprobic 
2.6-3.0 - - - 7-
13 
- - - 2 - - - 
III-IV α polisaprobic 3.1-3.4 - - - 10-
12 
- - - <2 - - - 
IV polisaprobic >3.5 - - - 15 - - - <2 - - - 





- - - -  - - - 




 Analysis of values obtained waterfall in the β to α mesoprobic. So both in terms of 
biological and chemical indicators studied are able to identify water quality level is where 
tests are conducted regularly. 
 Organic matter and dissolved oxygen values in conjunction with that of the index 
saprobity Pantle and Buck shows the close relationship between phytoplankton and water 
chemistry in terms of two parameters studied 
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